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A needs assessment of people living 
with diabetes and diabetic retinopathy
Claudette E. Hall1*, Anthony B. Hall2, Gerjo Kok1, Joyse Mallya3 and Paul Courtright4
Abstract 
Background: The Kilimanjaro Diabetic Programme was initiated in response to the needs of people living with dia-
betes (PWLD) to identify barriers to uptake of screening for diabetic retinopathy, to improve management of diabetes, 
and establish an affordable, sustainable eye screening and treatment programme for diabetic retinopathy. Interven-
tion Mapping was used as the framework for the needs assessment.
Methods: A mixed methods approach was used. Five psychometric measures, Diabetes Knowledge Questionnaire, 
Diabetes Health Beliefs, Self-Efficacy scale, Problem Areas in Diabetes scale, and Hopkins Scale Checklist-25 and a struc-
tured interview relating to self-efficacy, addressing disclosure of living with diabetes and life-style changes were used to 
triangulate the quantitative findings. These were administered to 26 PWLD presenting to rural district hospitals.
Results: The interviewees demonstrated low levels of perceived stigma regarding disclosure of living with diabetes 
and high levels of self-efficacy in raising community awareness of diabetes, seeking on going treatment from Western 
medicine over traditional healers and in seeking care on sick days. Self-efficacy was high for adjusting diet, although 
comprehensive dietary knowledge was poor. Negative emotions expressed at diagnosis, changes in life style and 
altered quality of life were reflected in high levels of anxiety and depression.
Conclusions: Low levels of stigma surrounding living with diabetes were linked to a desire to raise community 
awareness of diabetes, help others live with diabetes and to secure social support to access hospital services. Confu-
sion over what constituted a healthy diet showed the importance of comprehensive, accessible diabetes education, 
essential to ensuring good glycaemic control, and preventing diabetic complications, including diabetic retinopathy. 
Low levels of self-efficacy along with high levels of anxiety and depression may have a negative impact on the uptake 
of screening for Diabetic Retinopathy. The findings of this needs assessment led to the planning and delivery of a 
comprehensive health intervention programme for PLWD in Kilimanjaro Region. The programme has provided them 
with support, resources, education, and screening for diabetic retinopathy at the regional hospital and at district level 
with mobile digital retinal cameras, an electronic diabetic database and computerised follow up to ensure continuity 
of care.
Keywords: Diabetic retinopathy, Screening, Self-efficacy, Social stigma, Diabetes mellitus, Diabetes complications, 
Needs assessment, Evidence based healthcare
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Background
Diabetes has reached epidemic proportions with an esti-
mated 285 million people living with diabetes globally in 
2010 and 366 million in 2011 [1]. Global figures for those 
living with the disease must be viewed with caution due 
to difficulties in areas where social, economic and politi-
cal factors make regular diabetes services difficult [1, 2]. 
It is estimated that in 2010 approximately 12.1 million 
people in Sub-Saharan Africa (SSA) were living with 
diabetes.
Diabetes in Africa is perceived to be more common 
amongst affluent urban dwellers than among poorer 
members of communities living in rural areas [3]. This 
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urban versus rural pattern appears to be shifting in 
Africa, with an increase in diabetes among countries that 
are of low and middle income, and amongst the poorer of 
these nations. In 2010 in Tanzania the prevalence of dia-
betes was estimated at 5.8 % in urban and 1.7 % in rural 
areas and in the next two decades there is a projected 
50 % increase in the prevalence of diabetes [3].
The relationship between diabetes and blindness due to 
diabetic retinopathy (DR) is well established. Global esti-
mates for the prevalence of blindness are 0.55 %, of which 
blindness due to DR ranges from 1 to 4.8 % of this total 
[4]. In Sub-Saharan Africa it is estimated that 21–25  % 
of people with type 2 diabetes have diabetic retinopathy 
(DR) at diagnosis [5].
Screening people living with diabetes (PLWD) for DR 
meets the World Health Organisation criteria for screen-
ing and blindness prevention [6]. Screening for DR is 
effective if individuals are identified and DR treated early, 
before loss of visual acuity occurs. The longer the dura-
tion of diabetes the greater the risk to the individual of 
micro-vascular complications including DR, neuropathy 
and nephropathy [7].
When the study was conceived there were no up to 
date data available on the incidence and prevalence of 
diabetes and of DR for the Kilimanjaro Region [8]. When 
the diabetic clinic was first established at Kilimanjaro 
Christian Medical Centre (KCMC) hospital in 1996 a 
study of 474 patients found a prevalence of 14.5 % among 
this group [8].
There are no current data on uptake of diabetic ser-
vices, how effectively health care workers communicate 
health information to PLWD; and in particular what 
information PLWD receive about eye health. Neither 
were there documented experiences or guidance con-
cerning the establishment of DR screening services in 
developing countries.
A study conducted at KCMC Hospital in 2006 showed 
that a number of issues need to be addressed if blindness 
due to DR is to be prevented in the Kilimanjaro Region. 
The study found that in spite of specialist eye services 
at KCMC Hospital to support the diabetic clinic, most 
patients presented late for treatment of DR. As part of 
this study, a nurse counsellor attended the twice weekly 
adult diabetic clinic to give PLWD information about 
DR, encouraged them to ask questions and gave them a 
free referral to the eye clinic that could be used at their 
convenience. The study demonstrated that free referral 
for DR screening from the KCMC Diabetic Clinic to the 
nearby (less than 100 meters) KCMC eye clinic only man-
aged to increase uptake to by 36 %. In this diabetic popu-
lation 93, 71 % had not had a dilated eye examination in 
the past year. The authors suggested that knowledge, by 
itself, does not result in a change in health behaviour [9].
We aimed to develop a health promotion programme 
that would be informed and supported by the local com-
munity, draw upon local resources and be evidence 
based. Using intervention mapping [10] as the framework 
for the Kilimanjaro Diabetic Programme (KDP) [11, 12] 
we began by conducting a needs assessment (NA) [10]. A 
needs assessment is the first of 6 steps in planning health 
promotion programmes using an intervention mapping 
approach [10]. Bartholomew describes how this uses the 
PRECEDE model as a conceptual framework. The model 
examines a number of determinants including environ-
mental and behavioural factors which have an effect on 
the health problems and ultimately the quality of life of 
the population at risk. The aim of this study was to pro-
vide an overview of the needs of a self-selecting group of 
people known to be living with diabetes in the Kiliman-
jaro Region.
Behavioural factors
A comprehensive ecological approach is valuable in 
gaining an understanding of the eye health behaviour of 
PLWD and in identifying barriers to the uptake of eye 
screening services, in order to establish an affordable, 
sustainable eye screening and treatment programme for 
DR [10]. This paper describes the first part of this pro-
cess. The following concepts form the theoretical basis 
for this study.
Until the early 1990s knowledge, attitudes and belief 
models were the focus of diabetes education [13]. Subse-
quently it was recognised that PLWD required education 
from the perspective of self-management with an empha-
sis on self-empowerment and self-efficacy. This allows 
PLWD to manage their self-care in order to live a healthy 
life and prevent potential micro-vascular and macro-vas-
cular complications, such as, DR [14].
Bandura [15] describes ‘perceived self-efficacy’ as 
beliefs in an individual’s capabilities to plan, organize 
and conduct behaviour to achieve set goals according to 
self-set standards. It is not enough just to know what to 
do. The individual must have an effective and organised 
set of sub-skills; cognitive, social, emotional and behav-
ioural, that can be engaged appropriately under different 
and sometimes difficult and challenging situations [15]. If 
an individual has a strong perceived self-efficacy they will 
set high goals, be firmly committed to achieving these 
goals and be able to persist with considerable effort in the 
face of difficulties in achieving their goals. The converse 
is true [16, 17].
Diabetes knowledge
What is the role of education in self-management of 
diabetes? Certainly individuals require knowledge and 
skills in all aspects of their treatment and how to prevent 
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complications in order to be effective in self-care. How-
ever, whilst knowledge and skills are important they do 
not of themselves ensure competent self-care or behav-
iour change [10]. Education and skills training of PLWD 
is an essential starting point to tailor diabetes education. 
So too is assessment of knowledge, to address knowl-
edge gaps and provide appropriate and adequate training. 
This is a challenge for health intervention programme 
planners.
Anxiety and depression
Living with a chronic disease, such as diabetes is known 
to lead to psychosocial distress and depression [18–21]. 
The work done by Lee et  al. [22] reports that research-
ers in Eastern Africa in general and specifically in Tanza-
nia have found that in primary care, mental health tends 
to be undiagnosed. In East Africa symptoms of depres-
sion are usually dismissed as being psychological or due 
to social problems. In Tanzania depression is thought 
to be due to psychosocial problems [23]. It is clear from 
the work of these researchers that more needs to be done 
to develop appropriate cultural scales that reflect both 
indigenous classifications and expressions of illness [24].
Social stigma
Social stigma is complex and relevant to our NA of 
PLWD. Stigma has played a historical role from the 
earliest of times when bells were rung to warn of the 
approach of lepers [25]. Social stigma is experienced as 
prejudice and negative stereotyping for a number of rea-
sons, including for example, physical illness, disfiguration 
or deformity, personality traits perceived as deviating 
from social or cultural norms as in mental illness, drug or 
alcohol addiction, sexual orientation, and tribal taboos, 
i.e. ethnicity, race and religion [26, 27]. People who are 
stigmatised by their community are ostracised, devalued 
and kept at a distance [25]. Diabetes is an invisible illness, 
so PLWD may choose either to conceal their illness and 
appear ‘normal’ to others or reveal it and face possible 
stigmatization by those who are well. Diabetes may be 
regarded as a self-imposed illness, due to a lack of self-
control and laziness. We wanted to investigate the con-
cept that there is stigma towards those with diabetes in 
our NA of Tanzanian PLWD.
Assessment tools
There are a number of tools that have been developed to 
study these issues. Some have been developed for use in 
PLWD and we therefore chose and adapted these rather 
than more general quality of life or vision question-
naires. The following five psychometric measures were 
used to evaluate the needs of the group of PLWD in the 
study; Self-efficacy scale [28], Diabetes Health Belief [29], 
Diabetes Knowledge Questionnaire [30], Problem Areas 
In Diabetes [31] and Hopkins Scale Checklist-25 [22, 32].
Self-Efficacy (SE) Measuring SE activities for PLWD 
involves questions on carrying out tasks that focus on 
treating their disease and preventing complications. 
From these tasks three distinct classes of activities can be 
identified on a type two diabetes SE scale: [28]
1. Performing activities that relate to the treatment of 
diabetes: taking medication, oral or injection; main-
taining a healthy diet and physical exercise.
2. Self-observation: monitoring and control of blood 
glucose, body weight, condition of feet and general 
health.
3. Other self-regulation activities: recognition and 
correction of hypoglycaemia and hyperglycaemia, 
variety in diet, preparing to travel away from home, 
self-regulation in recognition of weight gain and 
appropriate response to illness and stressors.
The SE scale for people living with type two diabetes 
was developed to measures both situation specific tasks 
and whether people consider themselves capable of com-
pleting them [28].
Diabetes Health Beliefs (DHB), Health beliefs have 
been shown to have a direct and indirect effect on meta-
bolic control. Use of this 25 item DHB measure focuses 
on self-management and measures health outcomes 
[33].
The Diabetes Knowledge Questionnaire (DKQ) was 
developed for individuals who are not first language Eng-
lish speakers, with a low level of literacy, to test the out-
come of diabetes self-management education [30].
Problem Areas in Diabetes (PAID) is a 20 item psycho-
metric measure of the emotional distress of living with a 
chronic disease and the burden of self-management from 
the perspective of the individual living with diabetes [31].
The Hopkins Scale Checklist-25 (HSC-25) has been 
used since the 1950s in a variety of settings to measure 
levels of anxiety and depression among individuals in 
a wide range of populations and of diverse cultural ori-
gins. This psychometric measure has more recently been 
adapted for use among Kiswahili speakers within the pri-
mary care setting in Tanzania [22, 32].
Eye Health Questionnaire (EHQ)
The EHQ included questions relating to past eye health 
behaviour, whether individuals knew they needed to have 
annual eye screening and what barriers prevented them 
from attending for DR screening (see Table 1).
The research question forming this needs assessment 
was, ‘What are the needs of people living with diabetes 
and diabetic retinopathy in Kilimanjaro Region?’
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Methods
The setting for this study was in 5 rural district hospitals 
in Kilimanjaro Region, Tanzania. Kilimanjaro Region has 
a population of 1,376,702 (Population census, 2002) [34]. 
Most roads in the area are gravel and access to health 
care is made either by foot, bicycle or public transport. 
In the rainy season some of these roads are difficult to 
access.
A mixed methods approach was used with one quali-
tative standardised questionnaire and five quantitative 
psychometric measures to triangulate the findings. In 
addition to this an eye health questionnaire (EHQ) was 
asked of all participants and screening for DR was offered 
to all who took part in the study. All PLWD who attended 
the health facilities where the NA were conducted were 
also offered screening for DR.
PLWD were invited to attend DR screening at the dis-
trict hospitals with invitations being given through Faith 
Based Organizations, community groups and health ser-
vices. The first people to arrive on each DR screening day 
were asked to take part in the NA interviews. Subjects 
completed all 7 questionnaires on the same day. These 
data were gathered using convenience sampling of 27 
self-selecting known diabetics. All the PLWD who came 
to the NA day were offered screening for DR. The data 
from one person was discarded as it was incomplete. Peo-
ple under the age of 18 years and people who were con-
sidered to be too ill to take part in the study (e.g. with a 
high random blood sugar) were excluded from the study. 
People were read information about the purpose of the 
study gave written consent to take part in the study. Ethi-
cal approval was granted by the Ethics Committee of Kili-
manjaro Christian Medical College, Tumaini University.
Socio-demographic information included age, gender, 
number of children, level of education, and occupation 
[35]. Visual acuity was calculated with reference to the 
International Classification of Diseases (ICD-10th revi-
sion) [36].
Adaptation and Translation of questionnaires—Adap-
tation and translation of the questionnaires from English 
into Swahili was conducted prior to the pilot study. The 
questionnaires were translated backwards and forwards 
by experienced staff and reviewed by the KDP working 
committee. Research assistants collected the psychoso-
cial information using face-to-face administration, as 
some study participants were illiterate. The psychoso-
cial instruments were marked with faces (☺– ) to help 
participants with identifying the meaning of the scales on 
each instrument. The questions were read out in Kiswa-
hili (the official language of Tanzania).
Qualitative measures
A series of 21 item structured interviews were conducted, 
in Kiswahili, with each of the 26 participants of the NA 
by an experienced community health care worker (see 
Table  2). The interview sessions were discussed on con-
clusion by the interviewer (JM) and researchers (CH and 
AH). Each interview was taped and then transcribed and 
translated into English. The interviews were thematically 
coded using Atlas-ti 6, to establish the expressed needs of 
each PLWD. The data were coded into nine themes identi-
fied during the coding and re-coding process and meas-
ured in terms of self-efficacy, i.e. seeking initial diagnosis; 
expression of emotion at diagnosis; dialoguing with others 
about having diabetes (stigma); social support and raising 
public awareness; seeking on going treatment, engaging 
in dialogue about treatment; coping with sick days; seek-
ing alternative therapy (herbalists), burden of disease and 
associated changes in life-style (understanding healthy 
living—diet and exercise). There was discussion between 
researchers (CH and AH) during the coding, re-coding 
and analysis of the structured interviews.
Quantitative measures
The five psychometric measures that were selected to 
evaluate the needs of the group of PLWD in the study 
were administered by the interviewers in Swahili
Self-Efficacy (SE) The 20 items on 5 subscales were 
scored on a five point Likert scale ranging from ‘For sure 
not’ (1) to ‘Yes for sure’ (5). The original self-efficacy 
instrument for type 2 diabetes had only 4 subscales. —
In the Kiswahili version the item ‘I think that I am able 
to keep to my diet whenever I am away from home,’ was 
considered to be a repetition of the item, ‘I think that 
I am able to keep to my diet when I will be away for a 
holiday or family visit’. As there are high levels of hyper-
tension among PLWD in Kilimanjaro Region the item, 
‘I think that I am able to keep my blood pressure under 
control’ was added as a fifth subscale. High means scores 
indicate high levels of SE and low mean scores indicate 
low levels of SE (see Table 3).
Diabetes Health Beliefs (DHB) [29, 33] The 25 item 
DHB measure focuses on self-management and measures 
health outcomes with 5 themes, as follows;













Totals 56/79 (70.9 %) 8.69 55/79 (69.6 %) 71/79 (89.9 %) 43/79 (54.4 %)
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 – One item of perceived control of diabetes.
  – Total Barriers (to diet and medication are combined) 
with higher scores indicating higher perceived barriers.
  – Social support for diet, with higher scores indicating 
higher perceived social support.
  – Impact of job on therapy, with higher scores indicating 
higher perceived impact of job on diabetes therapy.
 – Benefits of therapy, with higher scores indicating 
higher perceived benefits of therapy (see Table 4).
A five point Likert scale was used ranging from 
‘Strongly disagree’ (1) to ‘Strongly Agree’ (5).
The Diabetes Knowledge Questionnaire We used this 24 
item DKQ [30] to broadly assess diabetes knowledge of 
diabetes to establish a baseline for future education needs 
of PLWD. There were eleven items 2, 5, 6, 8, 11, 14, 15, 
16, 18, 19, 20, items rated as true. The remainder of the 
items, items 1, 3, 4, 7, 9, 10, 12, 23, 17, were rated as false 
(scoring = yes, no, or I don’t know) (see Table 5).
Problem Areas in Diabetes (PAID) [31] The 20 item 
PAID was measured with a five point Likert scale rang-
ing from ‘Not a problem at all’ (1) to ‘A serious problem’ 
(5). High scores indicate that individuals are experiencing 
emotional distress in relation to living with diabetes. This 
Table 2 Qualitative interview questions
1. When and how did you come to know that you have diabetes mellitus?
2. For how many years/months have you been a diabetic patient?
3. What did you know about diabetes before you were diagnosed as having diabetes mellitus?
4. What did you think when you were told that you were diabetic?
5. How did you feel when you were told that you were diabetic?
6. What are the treatment methods you follow to control diabetes?
7. What do other people say about you being a diabetic?
8. How do you feel about telling other people that you are a diabetic?
9. Do you know that diabetes is a life-long disease?
9. Who else, beside you, are suffering from diabetes in your family?
10. How many times have you undergone a dilated eye examination after knowing that you are a 
diabetic?
11. Do you have any friends who you talk to about the problems you have because you are diabetic? 
12. If so are they are also diabetic or not?
Yes  No 
13. Does talking to them help you feel better or does it help you solve some of the problems you 
face?
14. When you have to come to the hospital for a clinic appointment do you have to ask anyone for 
time away from work (at home or employment) to attend the hospital?
15. When you have to come to the hospital for a clinic appointment do you have to ask anyone for 
money to travel to the hospital and pay for any of the treatment you receive? Who do you have to ask 
and why?
16. What problems do you face in coming to the hospital to attend your regular clinic appointments?
17. How friendly do you find the doctors and nurses?
Friendly  A little friendly  Not friendly  Unkind 
18. How easy do you find it to understand what they say to you?
Very Easy             Easy                        A little easy  Difficult   
19. How easy is it to remember what they say to you?
Very Easy             Easy                        A little easy  Difficult   
20. Do you feel that you are in control of your life?
In control  A little in control  Sometimes in control  Out of control 
21. Do you feel that circumstances (events and other people) control what happens to you?
22. How far do you live from the hospital? How do you get to the hospital? How long does it take you 
to get to the hospital? 
Semi-structured interviews with patients
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instrument was altered by excluding Item no. 20, ‘Feel-
ing burned out by the constant effort needed to manage 
diabetes.’ because it was not being well understood. This 
reduced the scale to 19 items (see Table 6).
The Hopkins Scale Checklist-25 (HSC-25) [32], was 
used as a psychosocial screening measure with 10 items 
for symptoms of anxiety and 15 items for symptoms of 
depression. Scoring on each item of the two subscales 
was on a 4 point Likert scale ranging for ‘Not at all’ (1) 
to ‘Extremely’ (4). The cut-off point for the HSCL-25 was 
1.75. A score above this indicates significant risk of anxi-
ety and depression (see Table 7).
Eye Health Questionnaire (EHQ) The EHQ included 
questions relating to past eye health behaviour, whether 
individuals knew they needed to have annual eye screen-
ing and what barriers prevented them from attending for 
DR screening (see Table 1).
Table 3 Results of Self Efficacy scale
Self-efficacy (n = 26) m = 4,0, STD 12.9
Blood sugar (3 items - 1, 2, 3) m = 3.7, STD 6.8, range 1–5
1. I think that I’m able to control my blood sugar myself when-
ever this is necessary
3.5
2. I think that I’m able to lower my blood sugar whenever it is 
too high
3.6
3. I think that I’m able to raise my blood sugar if it is too low 3.9
Physical exercise (3 items—8, 11, 12) m = 4.5, STD 1.0, range 1–5
8. I think that I’m able to stay physically active enough through 
for instance walking or biking
4.6
11. I think that I am able to be more physically active if this is 
advised by my nurse/doctor
4.6
12. I think that I am able to change my diet in the case of 
increased physical activity
4.5
Nutrition/weight (4 items—6,13,14,15) m = 3.5 STD 7.1, range 
1–5
6. I think that I’m able to keep my weight under control 3.7
13. I think that I am able to keep to my diet whenever I am away 
from home
3.2
14. I think that I am able to keep to my diet when I will be away 
for a holiday or family visit
3.4
15. I think that I am able to keep to my diet when I am having a 
party
3.8
Nutrition/treatment (9 items—4, 5, 7, 9, 10, 16, 17, 19, 20) 
m = 4.2, STD 13.4, range 1–5
4. I think that I’m able to choose the right food for my diabetes 4.0
5. I think that I’m able to keep my food varied enough 4.0
7. I think that I’m able to check my feet and on wounds, even 
the smallest ones
4.4
9. I think that I’m able to adapt my food myself if I am ill 4.3
10. I think that I’m able to keep to my diet most of the time 3.3
16. I think that I am able to keep to my diet if I am stressed or 
tense
3.6
17. I think that I am able to consult my nurse/doctor on a yearly 
basis for my diabetes
4.7
19. I think that I am able to take my medication according to the 
doctor’s prescription when I am away from home
5.0
20. I think that I am able to change my medication if I am ill 4.2
Blood pressure (1 items—18) m = 3.9, STD 1.5, range = 1–5
18. I think that I am able to keep my blood pressure under 
control
3.9
Table 4 Results of Diabetic Health Beliefs
Diabetic Health Beliefs (n = 26) m = 3.5 SD = 22.9 (n = 26)
Control (1) m = 4.2, SD 0.9, range 1–5
1. My diabetes is well controlled 4.2
Barriers (5) m = 3.6, SD 0.7, range 1–5
2. I would have to change too many habits to follow my diet 
(diabetic foods)
3.9
3. It has been difficult following the diet (diabetic foods) the doctor 
ordered for me
2.5
4. I am confused by all the medication the doctor has given me 2.2
5. I would have to change too many habits to take my medication 2.9
6. Taking my medication interferes with my normal daily activities 2.4
Social support (3) m = 2.4, SD 0.4, range 1–5
7. I have others around me who remind me to eat the right foods 3.1
8. I can count on my family when I need help following my diet 
(diabetic foods)
3.7
9. My husband/wife helps me follow my diet (diabetic foods) 3.9
Impact of Job (5) m = 2.4, SD 0.4 range 1–5
10. If I changed “jobs” it would be easier to follow my diet (diabetic 
foods)
1.9
11. My work makes me so tired that it’s hard to follow my diet 
(diabetic foods)
2.2
12. I could control my weight if the pressures of my job weren’t so 
great
2.7
13. If I changed “jobs,” it would be easier to take my medication 2.4
14. I worry so much about my job that I can’t take my medication 2.0
Benefits (11) m = 4.3, SD 0.4, range 2–5
15. I believe that my diet (diabetic foods) will help prevent diseases 
(complications) related to diabetes
4.4
16. Following a prescribed diet (diabetic foods) is something a 
person must do no matter `how hard’ it is
4.3
17. 1 believe that my diet (diabetic foods) will control my diabetes 4.5
18. I must follow my diet (diabetic foods) even if I don’t think I am 
getting better
4.2
19. In general, I believe that my diet (diabetic foods) for diabetes 
will help me to feel better*
4.3
20. Controlling weight is something one must do no matter how 
hard it is
4.2
21. I believe that my medication will help prevent diseases (compli-
cations) related to Diabetes
4.1
22. Taking medication is something one must do no matter how 
hard it is
4.3
23. I believe that my medication will control my diabetes 4.5
24. I must take my diabetes medication even if I don’t think I am 
getting better
4.3
25. I believe that my medication for diabetes will help me to feel 
better
4.3
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Analysis
The psychometric data were double entered and analysed 
in Excel. The qualitative structured interviews were the-
matically coded using Atlas-ti.
Results
Demographic data
Among the 26 participants, age ranged from 48 to 
104  years, although in this community knowledge of 
dates of birth are unreliable. Average number of children 
reported per family was 3 children. Occupation groups 
included: professionals (4), technicians (1), service work-
ers (1), agricultural workers (4) and elementary workers 
(e.g. cleaners, labourers etc.) (3). Some occupations were 
not recorded because people were either self-employed 
as subsistence farmers, retired or unemployed (13) [37]. 
Only 3 members of the group had any secondary educa-
tion, 10 members of the group had some primary educa-
tion (standard 4–8), the rest did not give any indication 
of having received any education. The mean duration of 
diabetes was 8 years.
Qualitative measures
Of the themes from the structured interviews with 
PLWD, 5 of the 9 themes demonstrated high to moderate 
levels of self-efficacy, as described in SCT: [15–17] these 
included seeking initial diagnosis; dialoguing with others 
about having diabetes (stigma); social support and raising 
public awareness; coping with sick days; seeking alterna-
tive therapy (herbalists), and seeking on going treatment. 
The remaining 4 themes demonstrated lower levels of 
self-efficacy: expression of emotion at diagnosis; engag-
ing in dialogue about treatment; burden of disease and 
associated changes in life-style in terms of understanding 
healthy living related to diet & exercise
High to moderate levels of self-efficacy—When seeking 
the initial diagnosis more than half of the group initi-
ated the consultation that resulted in their diagnosis of 
Table 5 Results of Diabetes Knowledge Questionnaire
DKQ (n = 26) m 15.9 SD 7.59 (n = 26) True False
1. Eating too much sugar and other sweet foods is a cause 
of diabetes
17 9
2. The usual cause of diabetes is lack of effective insulin in 
the body
21 5
3. Diabetes is caused by failure of the kidneys to keep 
sugar out of the urine
2 24
4. Kidneys produce insulin 16 10
5. In untreated diabetes, the amount of sugar in the blood 
usually increases
24 2
6. If I am diabetic, my children have a higher chance of 
being diabetic
10 16
7. Diabetes can be cured 16 10
8. A fasting blood sugar level of 210 is too high 7 19
9. The best way to check my diabetes is by testing my urine 8 18
10. Regular exercise will increase the need for insulin or 
other diabetic medication
21 5
11. There are two main types of diabetes: Type 1 and Type 
2
8 18
12. An insulin reaction is caused by too much food 8 18
13. Medication is more important than diet and exercise to 
control my diabetes
6 20
14. Diabetes often causes poor circulation 24 2
15. Cuts and abrasions on diabetes heal more slowly 26 0
16. Diabetics should take extra care when cutting their 
toenails
26 0
17. A person with diabetes should cleanse a cut with 
iodine and alcohol
9 17
18. The way I prepare my food is as important as the foods 
I eat
25 1
19. Diabetes can damage my kidneys 22 3
20. Diabetes can cause loss of feeling in my hands, fingers 
and feet
25 1
21. Shaking and sweating are signs of high blood sugar 22 4
22. Frequent urination and thirst are signs of low blood 
sugar
13 13
23. Tight elastic hose or socks are not bad for diabetics 19 7
24. A diabetic diet consists mostly of special foods 17 9
Table 6 Results of Problem Areas in Diabetes
PAID (n = 26) m = 4.2, SD 9.72, range min. 55–max. 95
1. I have no clear plan for the long term control of my diabetes 4.3
2. I feel discouraged about the treatment of my diabetes 4.7
3. I feel anxious when I think about living with my diabetes 4.7
4.  Unpleasant social situations can come from living with 
diabetes (for instance, others telling me what to eat)
4.0
5.  I have the feeling that I should miss food and meals 4.4
6.  I feel depressed when I think about living with diabetes 3.3
7. I don’t know whether my mood depends on the level of my 
blood sugar
3.9
8.  I have the feeling that my diabetes is controlling my life 4.3
9. I am worried about low blood sugar levels 4.2
10. I am angry when I think about living with diabetes 3.4
11. I am worried about food and meals all the time 4.1
12. I am worried about the future and the risk of suffering from 
serious problems because of having diabetes
3.7
13. I have the feeling that friends and family are not supporting 
my efforts to control my diabetes
4.5
14. I feel guilty or worried when my diabetes gets out of control 3.5
15. I can’t accept my diabetes 4.5
16. I feel left alone with my diabetes 4.8
17. I feel ‘burnt out’/tired because of my ongoing efforts in con-
trolling my diabetes
4.5
18. I can’t handle the problems caused by my diabetes 4.2
19. I am not satisfied with my relationship with my doctor/my 
nurse who are treating my diabetes
4.7
Page 8 of 14Hall et al. BMC Res Notes  (2016) 9:56 
diabetes, exercising control over their actions, and dem-
onstrating a high level of self-efficacy The remainder of 
the group followed the advice of family, friends or health 
care workers to seek a diagnosis for their symptoms.
Ref 27: 3 ‘I felt thirsty at night and drank a lot of 
water. Some people advised me to go and check for 
diabetes. Then I went to Kibongoto and they told me 
I had diabetes, about fifteen years ago’.
Self-efficacy was high for the majority of the group who 
were open about talking to family, friends and members 
of the community about diabetes for a number of rea-
sons: for transport, for care, when socialising (to explain 
why they did not take sugar in their diet), telling others to 
raise awareness of diabetes.
Ref 29:32 ‘It is good to tell others because you might 
need their assistance and they ought to know where 
you are up to.’
Ref: 36: 19 ‘I am free (to talk to others about diabe-
tes) and I am trying my best to tell people that they 
should check early. In case they have diabetes they 
can be advised on how to live.’
Coping with sick days showed moderately high self-
efficacy. People used a number of different strategies to 
cope when they felt ill, one third reported that they took 
medication, a little under a third went to the hospital; to 
see the doctor or to have their blood glucose checked and 
their medication altered, some rested, took fluids and ate 
some food.
Ref 31: 31 ‘Í go to hospital to check whether the 
amount of sugar has gone up or lowered.’
Ref 27: 11 ‘I go to check and get advice whether to 
increase or reduce the amount of tablets I take.
The decision not to seek alternative therapy (herbal-
ists) revealed high levels of self-efficacy. Some had never 
consulted a herbalist (13 out 20). By contrast 6 out of 
20 people admitted to having consulted a herbalist but 
stated that the treatment was unsuccessful; At least one 
person admitted to being flexible about using a herbalist, 
although doctors had advised against this. Strong emo-
tions were expressed about the negative implication of 
treatment by a herbalist;
Ref 34:29 ‘I can’t say that traditional healer can 
check me because they have nothing that they can 
use to tell me what the level of sugar in my body is. 
Their medicines too are not proven to be curing dia-
betes, so you just take it without knowing anything. 
So I can’t say that it helps treat diabetes.’
Ref 43: 38 ‘They have nothing…liars. They will make 
you grieved over your relatives and neighbours.’
The majority of people (24/27) were positive about 
seeking regular ongoing treatment demonstrating moder-
ately high levels of self-efficacy. Only three people in the 
group admitted that they only went for a diabetic check-
up when they felt ill. During treatment the relationship 
with health care-workers was described positively as a 
good or very good relationship. Health care workers were 
further described as kind, respectful and helpful and 
some were thankful for the care they received. (This was 
contrary to the findings in the PAID questionnaire, item 
19. I am not satisfied with my relationship with my doc-
tor/my nurse who are treating my diabetes (m = 4.7).
Specific barriers to on-going treatment were mentioned 
by six people, including: Not being able to get medica-
tion, having to buy one’s own medication at the private 
dispensary, the expense of diabetic care/management and 
one person commented on long waiting times at KCMC 
Hospital. Modes of transport to access on-going treat-
ment included: bus (15) walking (9), bike, motorbike, taxi 
Table 7 Results of Hopkins Scale Checklist-25 (HCL-25)
Hopkins Scale Checklist-25 (n = 26) item cut off = 1.75
Anxiety (10) mean = 2.0 SD = 0.3 range 1.5–2.3
1. Suddenly scared for no reason 2.3
2. Feeling fearful 2.3
3. Faintness, dizziness, or weakness 1.7
4. Nervousness or shakiness inside 1.7
5. Heart pounding or racing 1.7
6. Trembling 2.0
7. Feeling tense or keyed up 1.8
8. Headaches 1.5
9. Spells of terror or panic 2.1
10. Feeling restless, can’t sit still 2.3
Depression (15) mean = 2.1 SD = 0.5 Range 1.5–3.0
11. Feeling low in energy, slowed down 1.5
12. Blaming yourself for things 1.8
13. Crying easily 2.3
14. Loss of sexual interest or pleasure 1.6
15. Poor appetite 2.1
16. Difficulty falling asleep, staying asleep 1.5
17. Feeling hopeless about the future 2.7
18. Feeling blue 2.2
19. Feeling lonely 2.4
20. Thoughts of ending your life 2.8
21. Feeling of being trapped or caught 2.2
22. Worrying too much about things 1.9
23. Feeling no interest in things 2.1
24. Feeling everything is an effort 1.7
25. Feelings of worthlessness 3.0
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(1 each) with some people using more than one mode 
of transport. The time taken to reach the diabetic clinic 
from home varied from 5 to 10 min (2), ½ h (8), 1 h (2), 
1½ h (3) to 2 h (3). The time taken to access regular treat-
ment was not recorded for 8 participants.
Lower levels of self-efficacy were noted by a number of 
participants. The majority of people expressed negative 
emotions at the diagnosis of diabetes, ranging from anger, 
shock, sadness and sorrow to worry. One person was 
relieved with the diagnosis of diabetes, as prior to this diag-
nosis he thought that he was HIV positive and was going to 
die. Another person on learning that she had diabetes felt 
free from the anxiety of not knowing why she felt ill.
Ref: 30: 07 ‘…I have had many problems…One day…I 
was very thirsty and the muscles were extremely tight. 
I would get very tired while I was walking. I started 
losing weight everyday despite the excellent food 
cooked. I went to a doctor….I didn’t know the issues 
with diabetes. The doctor checked but did not tell me 
whether I had diabetes. I told my fellows that I was an 
HIV positive person. I was taken to a UN camp where 
I was checked out. The result came back to be HIV 
negative. I thought that maybe they were lying to me 
and that I would kill myself if they told me the truth. 
I stayed like that. All the time I was tired and weak. I 
was in Kibongoto. I could not even get up and my col-
leagues help me out. The day I found out that I had 
diabetes I urinated a lot and drank five litres of water. 
I came to find out that I had diabetes in 2003.
Ref 27: 34 ‘I feel free. Now that I know my disease, I 
simply feel free.’
Poor engagement in dialogue about treatment demon-
strated low self-efficacy in self-management of this area 
of living with diabetes: When commenting on the ser-
vice received at the hospital most described the routine 
activities of attending the diabetic clinic, being seen by 
the health care workers, having their blood sugar lev-
els checked and medications dispensed. Only two peo-
ple reported explaining things to the doctor and one 
reported asking for their blood sugar levels so they could 
give this result to family members. One person com-
mented on being given advice.
Ref 45:13 ‘When I get there I provide money for 
consultancy and stay on queue until the time to be 
called comes. Then the doctor comes. Then the doc-
tor would check and if there is a need for medicine 
they would provide.’
Ref 34: 26 ‘I ask the doctor how the level of my sugar 
in my body is so that I can tell the people at home 
my progress.’
Low self-efficacy was also demonstrated in the area 
of burden of disease People found that diabetes affected 
their quality of life, specifically in planning, organising 
and executing key activities of daily living. The ability to 
work, travel and socialise was mentioned by eight people. 
For twenty-two PLWD the physical impact of living with 
diabetes was mentioned including weakness, fatigue, 
reduced levels of energy, pain, reduced mobility, loss of 
independence and the effects of reduced eye sight. Some 
of the group were aware that following instructions about 
diet and medication was important and that not fol-
lowing this advice had negative consequences. This had 
resulted in a loss of personal freedom. They found this 
difficult and it made them feel unhappy.
Ref 45:24…’I don’t feel happy because I’m restricted 
to eat. I’m told not eat any red meat except for 
chicken and fish. I’m not very happy. I am allowed to 
eat all kinds of vegetables.’
Ref: 43: 9 ‘If you don’t continue with treatment prop-
erly, diabetes can affect you really badly due to the 
reasons I said earlier…’
Ref: 27:25…’changes to eating sweet things. So it was 
hard to eat what I was told to eat by the doctors.’
Coping with changes in life-style demonstrated the most 
striking area of low self-efficacy in this group: When asked, 
‘Once you had diabetes, what changes did you make regard-
ing your lifestyle about being diabetic?’ Change in diet 
appears to have been the most difficult and challenging 
aspect of life-style change facing this group. ‘We are told 
the food types…It is very hard to follow.’ The concept of life-
style change and being able to eat a healthy diet in this area 
of self-management appeared not to have been comprehen-
sively taught or understood by most of the group, ref 40:7.
Of the group 18 people specifically mentioned having 
to change their diet. Of these 11 people said that listening 
to what the doctor said about changing diet was impor-
tant and 8 people mentioned that they had to eat what 
they had been instructed to eat (by the doctor).Reduction 
of carbohydrate intake was specifically mentioned (14) 
although only one person mentioned foods such as bread, 
rice and ugali (maize meal). Some culturally difficult 
issues were specifically mentioned: having to drink sugar-
less tea (6 people), increasing the intake of fruit and/or 
vegetable (18 people), the need to reduce the quantity of 
food eaten at each meal (3 people), and cook vegetables 
with less oil (2 people). Only two people mentioned the 
principle of eating a healthy diet.
Ref 27:10 ‘We are told the food types but it is hard to 
follow exactly what these types are. It is very hard to 
follow.’
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Ref 42: 9 ‘If I don’t follow the instructions on food 
types, it can affect me severely. I don’t eat high sugar 
content food.’
Ref 40:7 ‘There are no specific food types for a dia-
betic patient but it is the quantity that matters. 
When you are eating you need to make sure that 
there are fruits, vegetables, protein and carbohy-
drates in order to have a complete meal.’
Ref 39:25 ‘There are many things that I have stopped 
after getting diabetes. For instance alcohol consump-
tion, meat and high cholesterol content food…We are 
told to eat more vegetables and should not be added 
too much oil.’
Within the group there were more unusual ideas about 
specific food for a person living with diabetes:
Ref 34:22 ‘I was told to eat non carbohydrate foods.’
Ref 44:22 ‘I stopped eating a variety of food types. So 




The mean scores on the five subscales reflect high levels 
of self-efficacy in each area of self-care with the exception 
of Item 10 (nutrition/treatment m = 4.2) ‘I think that I’m 
able to keep to my diet most of the time’ (m = 3.3). This 
indicates low self-efficacy for this aspect of self-care. This 
is supported by findings in the structured interview.
Diabetic health beliefs (Table 4)
This psychometric measure is divided into five subscales. 
In the first subscale the majority of participants believed 
their diabetes was well controlled (m = 4.2). Diet appears 
to be a burden to this group of PLWD. In the theme “Bar-
riers (to diet and medication)” item 2, I would have to 
change too many habits to follow my diet (diabetic foods) 
(m  =  3.9) is the highest perceived barrier to achieving 
this health behaviour. In the theme “Impact of Job on 
Therapy”, item 10, If I changed “jobs” it would be easier 
to follow my diet (diabetic foods) (m =  1.9) is the high-
est perceived barrier to achieving this health behaviour. 
Benefits of Therapy (diabetic foods, diabetic medication 
and weight control, mean scores for all 11 items of = 4.1 
or more) and Social Support (for diet, m ≥ 2.4) are both 
perceived as being beneficial in maintaining health.
Diabetic knowledge questions (Table 5)
There were clear gaps in knowledge. Knowledge overall 
was poor (m = 15.92, 61.25 %); only 15 % were correct on 
knowledge on impact of exercise on need for medication 
(item 10) and only 19 % were correct about sign of hypo-
glycaemia (item 21).
PAID (Table 6)
On the PAID scale the mean was 4.2, SD 9.72 
(range  =  55–95), suggesting a high level of emotional 
distress overall amongst this group. Item 3, I feel anxious 
when I think about living with my diabetes (m =  4.7) is 
supported by the findings on the anxiety subscale of the 
HSCL-25 below and item 19 I am not satisfied with my 
relationship with my doctor/my nurse who are treat-
ing my diabetes (m  =  4.7) is an interesting contrast to 
the responses in the standard interview on the relation 
between PLWD and health care workers.
Hopkins Scale Checklist-25 (Table 7)
On the anxiety subscale 6 out of the 10 items were above 
the 1.75 cut off suggesting high levels of anxiety among 
the group. Item 2. Feeling fearful (m = 2.3) would appear 
to reflect the state of anxiety on this subscale. This is in 
support of item 3 on the PAID scale above, I feel anxious 
when I think about living with my diabetes (m = 4.7)
On the depression scale 11 out of the 15 items were 
above the 1.75 cut off point, suggesting high levels of 
depression among the group, as are reflected by item 20. 
Thoughts of ending your life (m = 2.8) and item 25 Feel-
ings of worthlessness (m = 3).
Eye Health Questionnaire (EHQ)
All PLWD who responded to the request take part in the 
study were offered DR screening. A total of 79 people 
were screened for DR over the course of the NA, of these 
PLWD 29 were male and 50 were female. There was 
no difference in visual acuity between those included 
in the NA and the extra PLWD who were screened for 
DR. Visual acuity was recorded for 71/79 of all of those 
screened, and coded according to presenting distance 
visual acuity (see Table  8). Outcome of visual acuity 
assessment is shown in Table  9, and outcome DR find-
ings are shown in Table  10. There were signs of DR in 
9 of those whose were screened; dot blot haemorrhages, 
cotton wool spots, exudates. In one case there was also 
cataract in the other eye. Each person who was screened 
for DR was asked to complete the EHQ, the results are 
shown in Table 1. Reasons given for not previously being 
screened for DR included: cost—2 (2.5 %), ill health—2 
(2.5  %), access to the clinic—3 (3.8  %), unaware of the 
need—23 (29.1 %), other reasons—19 (20 %). No reasons 
given—30 (38 %).
Discussion
In much of Sub Saharan Africa services for detect-
ing and treating DR are often rudimentary and largely 
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confined to urban centres. Many barriers to the care of 
diabetic retinopathy in the region have been identified. 
In addition to the obvious shortage of ophthalmologists 
and their lack of training in DR, low numbers of other 
ancillary ophthalmic staff such as optometrists and poor 
training in retinal examination to detect DR compound 
the problem. Furthermore there are inadequate referral 
systems from primary to secondary care and from dia-
betic clinics to ophthalmic services. The latter are poorly 
resourced in terms of imaging equipment and treatment 
infrastructure such as lasers [38, 39].
However the needs of PLWD and how these might 
interact with the health services have not been studied.
Health services
In the structured interview, PLWD spoke positively about 
their relationship with the health care workers caring 
for them, yet the PAID scale revealed a different picture. 
In answer to item 19 it was clear that there was dissat-
isfaction with relationship with those treating PLWD 
(m = 4.2). People were reluctant to openly criticise those 
who provided them with regular care or to talk about the 
limited resources that were clearly evident to all who visit 
the hospitals and clinics and are reported by the health 
care workers themselves. Given the lack of training in 
DM and chronic staff shortages in SSA [38] it is not sur-
prising that PLWD revealed a level of dissatisfaction with 
health care workers.
Education, knowledge
Burgess in his discussion on the emerging epidemic of 
diabetes in SSA calls for the education and empower-
ment of patients as an important part of disease manage-
ment [39].
The assessment of diabetes knowledge with the DKQ 
[30] and the structured interview and the EHQ revealed 
gaps in knowledge and diabetes self-management, self-
care and dietary advice among the group that needed to 
be addressed as part of a health intervention programme. 
The EHQ revealed that knowledge of need for eye screen-
ing and eye health services did not result in an uptake of 
eye health services. Knowledge does not lead to a change 
in health behaviour [10]. More has to be done to ensure 
that PLWD are screened annually for DR than making 
them aware that diabetes damages the eye. SCT suggests 
knowing what to do must be supported by the cognitive, 
social, emotional and behavioural skills to adopt, main-
tain and persist with health behaviours in the face of dif-
ficulties and obstacles [17]. The gap between knowledge 
and behaviour helps explain why one of the main chal-
lenges faced by new screening services has been uptake 
of referrals to the eye department after a positive screen-
ing test [11].
Uptake of screening for DR
Previous research conducted on the uptake of eye health 
service in Kilimanjaro show many barriers exist [40]. 
These include socio-cultural challenges; elderly people 
may have to ask relatives for social and financial support 
when they need eye treatment and surgery. For some this 
is difficult when limited, seasonal resources are required 
for food, clothing and school fees. Ill health is defined 
locally as pain, so in many instances a loss of visual acuity 
does not meet this definition [40].
Our previous experience with DR screening in Kili-
manjaro showed the positive effect of providing patient 
education and counselling in the diabetic clinic. Having 
a nurse counsellor present in the diabetic clinic at KCMC 
Hospital increased the uptake of screening for DR from 
29 to 47 % [9]. However the fact that more than 50 % of 
patients did not take advantage of screening services in 
the same hospital could be explained by some of the find-
ings of our needs assessment study that relate to self-effi-
cacy, anxiety and depression.
Table 8 Coding of  presenting distance visual acuity (ICD 
revised changes to definition of blindness)
0 = Mild or no visual impairment: equal to or better than: 6/18
1 = Moderate visual impairment: worse than: 6/18/Equal to or better 
than: 6/60
2 = Severe visual impairment: worse than: 6/60/Equal to or better than: 
3/60
3 = Blindness: worse than: 3/60/equal to or better than: 1/60
4 = Blindness: worse than: 1/60/equal to or better than light perception
5 = Blindness: no light perception
9 = Undetermined or unspecified
Table 9 Outcome of visual acuity coding for DR screening
CODES 0 1 2 3 4 5
Best eye 62 11 2 0 0 0
Worst eye 12 4 4 1 0 1








13.92 % 2.5 % 11.39 % 5.06 %
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Low self-efficacy
For most of the group the diagnosis of diabetes demon-
strated low levels of SE. Dietary change was the area of 
the lowest self-efficacy, compounded by minimal dia-
logue between PLWD and health care workers who 
appeared to give instructions on life style changes with-
out explanations that would lead to understanding, and 
in turn raise levels of self-efficacy. Low SE was clearly 
expressed when people were asked how diabetes had 
affected their lives. One person felt that diabetes had left 
her bereft of family, (ref 45:4) there was loss of employ-
ment and income, loss of mobility, a loss of vision and 
independence with an associated reliance on others. All 
of these affect people’s relationships with their families, 
their friends and their sense of self-worth. Low SE as part 
of engaging in dialogue about treatment may well be both 
a cultural phenomenon and the paternalistic approach to 
health care in Tanzania [41]. It may contribute to a large 
portion of those who did not attend for screening in our 
original study and needs to be addressed when planning 
DR screening services.
Anxiety and depression
It is telling that as a measure of emotional distress the 
highest scoring item on the PAID scale [31] was feeling 
anxious about living with diabetes (items 3 =  4.7). This 
triangulated with findings on both the HSCL-25 and the 
structured interview. The emotional burden of living with 
diabetes cannot be under estimated especially in commu-
nities were resources are limited and poverty is also a fac-
tor. There is a need for comprehensive mental health care 
to be integrated into diabetes care [42].
Stigma
Diabetes related stigma has received little attention 
worldwide [43] and none in Africa. Type two diabetics 
in Australia felt discriminated against with fewer oppor-
tunities in life, subject to negative stereotyping and felt 
blamed by others for their condition [44]. On the other 
hand type one diabetics did not experience similar social 
stigmatisation.
The group of PLWD in Tanzania were type two dia-
betics. In contrast to the Australian group of diabetics, 
the Tanzanian group was highly motivated to tell others 
about diabetes in order to raise community awareness 
about diabetes to prevent others suffering from diabetes 
without treatment and to ensure they received support 
for themselves for their on-going treatment and care. 
This shows a lack of stigma towards diabetes amongst this 
group. Following this initial NA patients being screened 
for DR were given a Kilimanjaro Diabetic Programme 
(KDP) sticker to place on their blouse, dress or shirt to 
indicate that they had received screening. The aim was 
to promote dialogue in the community about screening. 
Two things were observed about these stickers. Firstly, 
patients who had undergone screening continued to 
return to KCMC Hospital week after week still wearing 
their stickers. If the staff who conducted the DR screen-
ing forgot to give a sticker to a patient after screening, the 
patient would return and ask for a sticker. It seemed that 
amongst this group of PLWD that there was no stigma of 
being diabetic and the object of giving out the KDP stick-
ers to raise awareness in the community by having people 
wear them worked. In a continent with a high prevalence 
of a more stigmatising disease such as HIV/AIDS, it may 
be a relief to PLWD to have a more socially acceptable 
explanation for their chronic illness.
Conclusions
This needs assessment reveals dissatisfaction with the 
health workers treating their condition and low self-effi-
cacy in areas of managing their diabetes and preventing 
complications, as well as a lack of knowledge about DM 
and its complications. High levels of anxiety and depres-
sion are experienced by PLWD. On a positive note there 
seems to be little stigma attached to a diagnosis of DM. 
These insights are useful in planning diabetic retinopathy 
screening and treatment services.
The KDP has moved through 4 of the 5 phases of 
implementing a DR screening service as described by 
Poore et  al. [45]. These start with screening in the eye 
clinic, move to screening in the hospital diabetic clinic, 
create a diabetes register and call for eye screening and 
identifying undiagnosed DR in the community.
The quantitative measures and qualitative interviews, 
together with the findings of the EHQ for PLWD and a 
NA conducted with health care workers in Kilimanjaro 
Region were of value in showing the need for the com-
prehensive health intervention programme that was 
subsequently developed by the KDP [11]. The KDP was 
established with the combined efforts of government rep-
resentatives, hospital directors, epidemiologists, endo-
crinologists ophthalmologists and social scientists [11]. 
Clearly there was a need for both diabetes education and 
eye health services at district level in Kilimanjaro region. 
The KDP has taken diabetes education to health care 
providers in Kilimanjaro region at district level so that 
they can provide education to PLWD on all aspects of 
self-care and management of living with diabetes.
As was seen from the EHQ, knowledge that DM dam-
ages the eye did not mean that PLWD would go for DR 
screening. The KDP developed a diabetic diary that 
allows PLWD to record their regular clinic visits and 
review their blood pressure, blood glucose, and weight. 
The diary also contains useful information for patients 
including sections on diet, exercise, foot care and eye 
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health. The KDP facilitators subsequently led 3  years of 
annual educational workshops at district level in Kili-
manjaro region. Two cartoons on DR were developed 
to provide patient information to PLWD when they 
attended for DR screening.
The DR screening programme is supported by an 
electronic database. The KDP electronic database of all 
known diabetics in Kilimanjaro was set up so that all 
PLWD, in Kilimanjaro region, can be registered and their 
clinic, and hospital attendance, screening and treatment 
for DR are electronically recorded. This allows for record-
ing and review of retinal photographs and reminders to 
be sent automatically for review and treatment.
By the beginning of 2015, 3463 (60·4  %) of the 5729 
individuals registered with the KDP, had been screened 
for retinopathy. The prevalence of any diabetic retinopa-
thy was 27·9 % in those screened. Proliferative retinopa-
thy was present in 2·9  % and maculopathy in 16·1  % of 
individuals who were screened [11, 12].
The KDP aimed to make screening for DR more 
accessible to PLWD by taking DR screening to the dis-
trict level. The KDP helped to establish dedicated dia-
betes clinics in 18 peripheral hospitals, with the aim of 
providing knowledge based teaching, clinical support, 
resources and action plans that health care workers could 
use to empower PLWD. The mobile diabetic retinopathy 
screening team work through these centres.
Limitations and strengths
We conducted a large number of interviews and believe 
that this constitutes a reasonable representation of the 
views of people living with diabetes in the Kiliman-
jaro Region. However the subjects were not randomly 
recruited and there is the possibility of bias with for 
example subjects with a higher level of self-efficacy in 
managing their diabetes presenting for the needs assess-
ment interviews.
Abbreviations
DR: diabetic retinopathy; SE: self-efficacy; DKQ: Diabetes Knowledge Question-
naire; DHB: Diabetes Health Beliefs; PAID: Problem Areas in Diabetes; HCL-25: 
Hopkins Scale Checklist-25; DM: Diabetes mellitus; PLWD: people living with 
diabetes; NA: needs assessment; KDP: Kilimanjaro Diabetic Programme; EHQ: 
Eye Health Questionnaire; SSA: Sub-Saharan Africa.
Authors’ contributions
CH contributed to the research, data analysis, and wrote the manuscript*, AH 
contributed to the concept, proposals, discussions, analysis and revised the 
manuscript, JM researched data and contributed to discussions, GK reviewed 
the manuscript, PC supervised, advised and reviewed the manuscript. All 
authors read and approved of the final manuscript.
Author details
1 Department of Work and Social Psychology, Faculty of Psychology and Neuro-
science, University Maastricht, P.O. Box 616, 6200 MD Maastricht, The Nether-
lands. 2 Newcastle Eye Hospital Research Foundation, 182 Christo Road, Waratah, 
NSW 2289, Australia. 3 Kilimanjaro Christian Medical Centre, P.O. Box 3010, Moshi, 
Tanzania. 4 KCCO International, Division of Ophthalmology, H53 OMB, Groote 
Schuur Hospital, University of Cape Town, Observatory 7925, South Africa. 
Acknowledgements
We are grateful to cbm and AusAid for funding of the Kilimanjaro Diabetic Pro-
gramme. Thanks to Herman Schaalma, from Maastricht University for advice 
and supervision, he is sadly missed.
Competing interests
The authors declare that they have no competing interests. Oral presentation 
of some of this material was made at the International Society of Geographical 
and Epidemiological Ophthalmology, Hyderabad, India, 21st September, 2012.
Availability of data and materials
The dataset supporting the conclusions of this article are included within the 
article.
Received: 3 August 2013   Accepted: 18 January 2016
References
 1. Shaw JE, Sicree RA, Zimmet PZ. Global estimates of the prevalence of 
diabetes for 2010 and 2030. Diabetes Res Clin Pract. 2010;87(1):4–14.
 2. Unwin N, Gan D, Whiting D. The IDF diabetes atlas: providing evidence, rais-
ing awareness and promoting action. Diabetes Res Clin Pract. 2010;87(1):2–3.
 3. Kolling M, Winkley K, von Deden M. “For someone who’s rich, it’s not a 
problem”. Insights from Tanzania on diabetes health-seeking and medical 
pluralism among Dar es Salaam’s urban poor. Glob Health. 2010;6:8.
 4. Pascolini D, Mariotti SP. Global estimates of visual impairment: 2010. Br J 
Ophthalmol. 2010;96(5):614–8.
 5. Burgess PI, MacCormick IJ, Harding SP, Bastawrous A, Beare NA, Garner 
P. Epidemiology of diabetic retinopathy and maculopathy in Africa: a 
systematic review. Diabet Med. 2013;30(4):399–412.
 6. Andermann A, Blancquaert I, Beauchamp S, Dery V. Revisiting Wilson and 
Jungner in the genomic age: a review of screening criteria over the past 
40 years. Bull World Health Organ. 2008;86(4):317–9.
 7. Jain A, Sarraf D, Fong D. Preventing diabetic retinopathy through control 
of systemic factors. Curr Opin Ophthalmol. 2003;14(6):389–94.
 8. Neuhann HF, Warter-Neuhann C, Lyaruu I, Msuya L. Diabetes care in 
Kilimanjaro region: clinical presentation and problems of patients of 
the diabetes clinic at the regional referral hospital-an inventory before 
structured intervention. Diabet Med. 2002;19(6):509–13.
 9. Mumba M, Hall A, Lewallen S. Compliance with eye screening examina-
tions among diabetic patients at a Tanzanian referral hospital. Ophthal-
mic Epidemiol. 2007;14(5):306–10.
 10. Bartholomew LK, Parcel GS, Kok G, Gottlieb NH, Fernandez ME. Planning 
health programs, an intervention mapping approach. In: Planning health 
programs, an intervention mapping approach, vol 1, 3rd edn. San Fran-
ciso: Jossey-Bass, A Wiley Imprint; 2011. p. 745.
 11. Cleland CR, Burton MJ, Hall C, Hall A, Courtright P, Makupa WU, Philippin 
H. Diabetic retinopathy screening: experiences from northern Tanzania. 
Lancet Diabetes Endocrinol. 2016;4(1):10–2.
 12. Cleland CR, Burton MJ, Hall C, Hall A, Courtright P, Makupa WU, Philip-
pin H. Diabetic retinopathy in Tanzania: prevalence and risk factors at 
entry into a regional screening programme. Trop Med Int Health. 2016. 
doi:10.1111/tmi.12652.
 13. Glasgow RE, Osteen VL. Evaluating diabetes education. Are we measuring 
the most important outcomes? Diabetes Care. 1992;15(10):1423–32.
 14. American Diabetes Association. Executive summary: standards of medical 
care in diabetes—2010. Diabetes Care. 2010;33(Suppl 1):S4–10.
 15. Bandura A. Self efficacy: the exercise of control, vol. 1, 10th edn. New 
York: W.H. Freeman and Company; 1997.
 16. Bandura A. Human agency in social cognitive theory. Am Psychol. 
1989;44(9):1174–80.
 17. Bandura A. Social cognitive theory of self-regulation. Organ Behav 
Human Decis Process. 1991;50:248–87.
 18. Polonsky WH, Fisher L, Earles J, Dudl RJ, Lees J, Mullan J, Jackson RA. 
Assessing psychosocial distress in diabetes: development of the diabetes 
distress scale. Diabetes Care. 2005;28(3):626–31.
Page 14 of 14Hall et al. BMC Res Notes  (2016) 9:56 
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
 19. Polonsky WH, Anderson BJ, Lohrer PA, Welch G, Jacobson AM, Aponte 
JE, Schwartz CE. Assessment of diabetes-related distress. Diabetes Care. 
1995;18(6):754–60.
 20. Lin EH, Rutter CM, Katon W, Heckbert SR, Ciechanowski P, Oliver MM, 
Ludman EJ, Young BA, Williams LH, McCulloch DK, et al. Depression and 
advanced complications of diabetes: a prospective cohort study. Diabe-
tes Care. 2010;33(2):264–9.
 21. Gonzalez JS, Fisher L, Polonsky WH. Depression in diabetes: have we been 
missing something important? Diabetes Care. 2011;34(1):236–9.
 22. Lee B, Kaaya SF, Mbwambo JK, Smith-Fawzi MC, Leshabari MT. Detecting 
depressive disorder with the Hopkins Checklist-25 in Tanzania. Int J Soc 
Psychiatry. 2008;54(1):7–20.
 23. Whyte SR. Attitudes towards mental health problems in Tanzania. Acta 
Psychiatr Scand Suppl. 1991;364:59–76.
 24. Lee B, Kaaya SF, Mbwambo JK, Smith-Fawzi MC, Leshabari MT. Detecting 
depressive disorder with the Hopkins Symptom Checklist-25 in Tanzania. 
Int J Soc Psychiatry. 2008;54(1):7–20.
 25. Smith R. Segmenting an audience into the own, the wise, and normals: 
a latent class analysis of stigma-related categories. Commun Res Rep. 
2012;257–65.
 26. Goffman E. Stigma: notes on the management of spoiled identity. Lon-
don: Pengiun Group; 1990.
 27. Jones E, Farina A. Hastorf AMHMDSR: Social Stigma: The psychology of 
marked relationships. New York: Freeman; 1984.
 28. van der Bijl J, Poelgeest-Eeltink AV, Shortridge-Baggett L. The psychomet-
ric properties of the diabetes management self-efficacy scale for patients 
with type 2 diabetes mellitus. J Adv Nurs. 1999;30(2):352–9.
 29. Brown SA, Garcia AA, Kouzekanani K, Hanis CL. Culturally competent 
diabetes self-management education for Mexican Americans: the Starr 
County border health initiative. Diabetes Care. 2002;25(2):259–68.
 30. Garcia AA, Villagomez ET, Brown SA, Kouzekanani K, Hanis CL. The Starr 
County Diabetes Education Study: development of the Spanish-language 
diabetes knowledge questionnaire. Diabetes Care. 2001;24(1):16–21.
 31. Welch G, Weinger K, Anderson B, Polonsky WH. Responsiveness of 
the Problem Areas In Diabetes (PAID) questionnaire. Diabet Med. 
2003;20(1):69–72.
 32. Kaaya SF, Fawzi MC, Mbwambo JK, Lee B, Msamanga GI, Fawzi W. Validity 
of the Hopkins Symptom Checklist-25 amongst HIV-positive pregnant 
women in Tanzania. Acta Psychiatr Scand. 2002;106(1):9–19.
 33. Brown SA, Becker HA, Garcia AA, Barton SA, Hanis CL. Measuring health 
beliefs in Spanish-speaking Mexican Americans with type 2 diabetes: 
adapting an existing instrument. Res Nurs Health. 2002;25(2):145–58.
 34. http://www.nbs.go.tz/tnada/index.php/catalog/7. Accessed 17 Jan 2016.
 35. http://www.ilo.org/wcmsp5/groups/public/—dgreports/—dcomm/—
publ/documents/publication/wcms_172572.pdf. Accessed 17 Jan 2016.
 36. http://apps.who.int/classifications/icd10/browse/2010/en. Accessed 17 
Jan 2016.
 37. Division UNDoEaSAS. International standard classification of occupations, 
draft paper for 2008. New York. 2007; 26.
 38. Mbanya JC, Motala AA, Sobngwi E, Assah FK, Enoru ST. Diabetes in sub-
Saharan Africa. Lancet. 2010;375(9733):2254–66.
 39. Burgess PI, Msukwa G, Beare NA. Diabetic retinopathy in sub-Saharan 
Africa: meeting the challenges of an emerging epidemic. BMC Med. 
2013;11:157.
 40. Geneau R, Lewallen S, Bronsard A, Paul I, Courtright P. The social and 
family dynamics behind the uptake of cataract surgery: findings from 
Kilimanjaro region, Tanzania. Br J Ophthalmol. 2005;89(11):1399–402.
 41. Norman I. Blind trust in the care-giver: is paternalism essential to the 
health-seeking behavior of patients in Sub-Saharan Africa? Adv Appl 
Sociol. 2015;5:94–104.
 42. Mendenhall E, Norris SA, Shidhaye R, Prabhakaran D. Depression and type 
2 diabetes in low- and middle-income countries: a systematic review. 
Diabetes Res Clin Pract. 2014;103(2):276–85.
 43. Schabert J, Browne JL, Mosely K, Speight J. Social stigma in diabetes : a 
framework to understand a growing problem for an increasing epidemic. 
Patient. 2013;6(1):1–10.
 44. Browne JL, Ventura A, Mosely K, Speight J. ‘I’m not a druggie, I’m just a 
diabetic’: a qualitative study of stigma from the perspective of adults with 
type 1 diabetes. BMJ Open. 2014;4(7):e005625.
 45. Poore S, Foster A, Zondervan M, Blanchet K. Planning and developing 
services for diabetic retinopathy in Sub-Saharan Africa. Int J Health Policy 
Manag. 2015;4(1):19–28.
